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ABSTRACT 
Objectives: Smilax zeylanica L. is a large, dioecious, scandent climbing shrub and an important medicinal plant belonging to the 
family Smilacaceae. The present study evaluates antimicrobial and antioxidant potential of leaf and fruit extracts of Smilax zeylanica 
L. (Smilacaceae).  
Methods: Extraction of powdered leaf and fruit materials was carried out by maceration process using methanol. Phytochemical 
analysis of extracts was carried out by standard tests. Antibacterial and antifungal activity was evaluated by Agar well diffusion and 
Poisoned food technique respectively. Antioxidant activity was evaluated by DPPH free radical scavenging assay and Ferric 
reducing assay.  
Results: Preliminary phytochemical analysis revealed the presence of alkaloids, flavonoids, tannins, triterpenoids and sterols in both 
leaf and fruit extracts. Leaf extract was shown to display marked antibacterial activity than fruit extract. Highest and least 
susceptibility to extracts was observed in case of Bacillus cereus and Salmonella typhimurium respectively. Leaf extract caused 
highest inhibition of test fungi than fruit extract. Susceptibility to extracts was greater in case of Bipolaris species than Aspergillus 
niger. Both leaf and fruit extracts scavenged DPPH radicals and exhibited ferric reducing potential in a dose dependent fashion. Leaf 
extract scavenged DPPH radicals more efficiently with IC50 value 20.80µg/ml than fruit extract (IC50 value 35.85µg/ml).  
Conclusion: Leaf and fruit extracts of S. zeylanica were shown to exhibit antimicrobial and antioxidant activity which may be 
attributed to the presence of secondary metabolites such as alkaloids, flavonoids, tannins, triterpenoids and sterols. Further studies on 
isolation of active principles from extracts and their bioactivity determinations are to be carried out.  
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INTRODUCTION 
Since time immemorial plants have been widely used as 
sources of food, construction tools, clothing, spices, 
dyes and medicine. In various countries across the 
world, plants are used in primary healthcare either 
singly or in certain combinations by traditional 
medicinal practitioners. Countries for e.g. India, China, 
Bangladesh, Pakistan, Bhutan, Thailand and several 
European, American and African countries widely 
employ several plant species as medicine to cure a 
number of ailments or disorders. Plant based medicines 
are popular in developing and under-developing 
countries as the high cost of modern medicines and no 
access to modern medications to remote places. Plants 
have also been an indispensable component of 
traditional medicinal systems namely Ayurveda, Siddha, 
traditional Chinese medicine (TCM) and Unani. Drugs 
viz. aspirin, quinine, digitoxin, reserpine, artemisinin, 
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diosgenin, ephedrine, codeine, scopolamine, vincristine, 
vinblastine and several others are from plant origin.
1-7
 
The genus Smilax, belonging to the monocotyledon 
family Smilacaceae, comprises of about 300-350 
species. Smilax zeylanica L. (Figure 1) is one of the 
most important medicinal species of the genus Smilax 
and is distributed in tropical regions of India and is 
common in forests. S. zeylanica is a large, scandent, 
dioecious climbing shrub with woody stem and angular 
branches. The plant is sometimes armed with prickles. 
Flowers are greenish-white, dioecious and umbellate. 
Fruit is a globose berry that turns red on ripening and 
contains 1-2 seeds. The plant is known by the name 
Chopachinee in Sanskrit, Chobchini in Hindi, Kaadu 
hambu taavare/Chennere balli in Kannada, Jangali 
Ushbaa in Unani and Malai-thaamara in Siddha/Tamil. 
Leaves are used as vegetable. The plant is used 
ethnomedicinally for the treatment of various conditions 
such as venereal diseases, skin diseases, abscesses, 
boils, psoriasis, rheumatism, swellings, toothache and 
dysentery.
8-12
  
The plant S. zeylanica is used as a substitute for 
Sarsaparilla in many parts of the world. S. zeylanica is a 
potential alternate source for the Ayurvedic drug 
Chopachinee (accepted botanical source is S. china L.). 
The plant contains a myriad of chemicals including 
chemicals viz. diosgenin, smilagenin, sarsapogenin, β-
sitosterol, hydroxytyrosol, trans-iso-eugenol and 
squalene.
10,13,14
 The plant is shown to exhibit several 
bioactivities such as antimicrobial
15
, antioxidant
16
, 
cytotoxic
16
, analgesic
15
, immunomodulatory
17
, 
antiarthritic
17
, anthelmintic
18
, antipyretic
19
, 
anticonvulsant
19
, antidiabetic
20
, cytoprotective
21
, 
hepatoprotective
22
, anti-inflammatory
23
, antiepileptic
24
, 
pesticidal
25
, thrombolytic
26
, and antidepressant-like
27
 
activities. The present study was carried out to evaluate 
antimicrobial and antioxidant activity of methanolic 
extract of dried and powdered leaves and fruits of S. 
zeylanica.  
 
Figure 1: Smilax zeylanica L. 
 
MATERIALS AND METHODS 
Collection and identification of plant 
The plant material was collected at Haniya, Hosanagara 
taluk, Shivamogga district, Karnataka, India during 
January 2018. The plant was identified by Dr. Vinayaka 
K.S assistant professor, KFGC, Shikaripura, Karnataka. 
Extraction and phytochemical analysis 
The leaves and fruits were separated, cleaned well using 
water, dried under shade and powdered in blender. The 
extraction of powdered plant material was carried out by 
maceration process as described in the study carried out 
by Kekuda et al.
28
 using methanol. The solvents were 
subjected to evaporation at room temperature. The crude 
leaf and fruit extracts were subjected to preliminary 
phytochemical analyses by standard phytochemical 
tests.
29,30,31
  
Antibacterial activity of leaf and fruit extract of S. 
zeylanica 
Bacteria viz. Escherichia coli, Bacillus cereus, Shigella 
flexneri and Salmonella typhimurium were used to 
assess their susceptibility to leaf and fruit extracts of S. 
zeylanica. Agar well diffusion method as described in 
the study of Kekuda et al.
28
 was performed to evaluate 
antibacterial activity of leaf and fruit extracts. 
Streptomycin was used as reference antibiotic. Zones of 
inhibition formed around the wells were measured using 
a ruler.  
Antifungal activity of leaf and fruit extracts of S. 
zeylanica  
Fungi namely Bipolaris sp. and Aspergillus niger 
isolated from seeds of maize were screened for their 
susceptibility to extracts of S. zeylanica. Antifungal 
activity of extracts was evaluated by poisoned food 
technique as described in the study of Kekuda et al.
28
 
The mycelial growth inhibition (%) caused by extracts 
was determined using the formula:  
Mycelial growth inhibition (%) = [Dc – Dt / Dc] x 100, 
where ‘Dc’ and ‘Dt’ denotes diameter of fungal colonies 
in control (without extract) and poisoned plates 
respectively. 
DPPH radical scavenging assay 
Various concentrations of the leaf and fruit extracts 
(12.50-200µg/ml) of Smilax zeylanica were screened for 
their antiradical potential by DPPH assay by following 
the protocol employed by Kekuda et al.
28
 Ascorbic acid 
was used as reference standard. The absorbance of 
reaction mixture in each of the tube was measured at 
520nm and the scavenging of DPPH radicals (%) was 
determined using the formula: 
Scavenging activity (%) = [Ac- At / Ac] x 100 where, 
‘Ac’ and ‘At’ refers to absorbance of DPPH control and 
absorbance of DPPH and extract/ascorbic acid 
combination. IC50 value was calculated for extracts as 
well as ascorbic acid. IC50 value denotes the 
concentration of extracts/ascorbic acid required to 
scavenge 50% of free radicals.  
Ferric reducing assay 
Various concentrations of the leaf and fruit extracts 
(12.50-200µg/ml) of Smilax zeylanica were screened for 
their reducing potential by Ferric reducing assay by 
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following the protocol employed by Raghavendra et al.
32
 
The absorbance of reaction mixture was read at 700nm. 
Ascorbic acid was used as reference standard. An 
increase in the absorbance with an increase in 
concentration of extracts/ascorbic acid indicates 
reducing potential of extracts. 
RESULTS AND DISCUSSION 
Phytochemicals detected in leaf and fruit extracts of 
S. zeylanica 
In this study, we performed maceration process to 
extract powdered leaf and fruit of S. zeylanica. The 
crude leaf and fruit extracts were subjected to 
phytochemical analysis by standard phytochemical 
analysis protocols.  
Table 1: Phytochemical groups detected in leaf and 
fruit extracts of S. zeylanica 
Phytochemical group Leaf extract Fruit extract 
Alkaloids + + 
Flavonoids + + 
Saponins + - 
Tannins + + 
Glycosides + - 
Triterpenoids  + + 
Sterols  + + 
Phenolic compounds + + 
‘+’ Detected; ‘-’ Not detected 
 
The result of preliminary phytochemical analysis of leaf 
and fruit extract of S. zeylanica is shown in Table 1. The 
leaf extract was found to contain all tested 
phytochemicals, while fruit extract was shown to 
contain all phytochemicals except saponins and 
glycosides. 
Antibacterial activity of leaf and fruit extracts of S. 
zeylanica 
In this study, the antibacterial effect of extracts of S. 
zeylanica was determined by agar well diffusion assay. 
The presence of zone of inhibition around the wells was 
considered positive for antibacterial activity whereas the 
absence of zone of inhibition was considered as 
negative. Both leaf and fruit extracts were effective in 
inhibiting all test bacteria but the inhibitory activity 
observed was varied. The result of antibacterial activity 
of leaf and fruit extract of S. zeylanica is shown in Table 
2 and Figure 2. Among extracts, marked antibacterial 
activity was observed in case of leaf extract. Both leaf 
and fruit extracts inhibited B. cereus and S. typhimurium 
to highest and least extent respectively. Among gram 
negative bacteria S. flexneri and S. typhimurium were 
inhibited to highest and least extent respectively. DMSO 
did not cause any inhibitory activity against test 
bacteria. When compared to extracts, reference 
antibiotic displayed highest inhibitory activity. In an 
earlier study, Sarbadhikary et al.
33
 revealed weak 
antibacterial potential of ethanol extract of leaves 
against E. coli while other bacteria remained unaffected. 
In another study, Hossain et al.
15
 investigated the 
potential of methanolic extract of leaves of S. zeylanica 
and showed a concentration dependent inhibitory 
activity against test bacteria with marked and least 
inhibitory activity being observed against S. paratyphi 
and E. coli respectively. 
  
 
Figure 2: Inhibition of test bacteria by leaf and fruit extracts 
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Table 2: Antibacterial activity of leaf and fruit extracts of S. zeylanica 
Test bacteria 
Zone of inhibition in cm 
Leaf extract Fruit extract DMSO Antibiotic 
B. cereus 2.20±0.00 1.43±0.05 0.00±0.00 3.00±0.00 
S. typhimurium 1.20±0.00 1.10±0.00 0.00±0.00 3.13±0.05 
S. flexneri 1.46±0.05 1.20±0.00 0.00±0.00 3.30±0.00 
E. coli 1.30±0.00 1.20±0.00 0.00±0.00 3.53±0.05 
 
Antifungal activity of leaf and fruit extracts of S. 
zeylanica 
The potential of leaf and fruit extract of S. zeylanica to 
inhibit seedborne fungi was assessed by poisoned food 
technique and the result obtained was shown in Table 3 
and Figure 3 and 4. Poisoning of medium with the 
extracts resulted in marked inhibition of mycelial growth 
of test fungi. Both leaf and fruit extracts inhibited fungal 
growth to more or less similar extent with leaf extract 
being more effective than fruit extract. Both extracts 
were effective in inhibiting the test fungi to >50%. 
Among fungi Bipolaris sp. was susceptible to higher 
extent when compared to A. niger. An earlier study by 
Saha et al.
34
 revealed the antifungal potential of aqueous 
and ethanolic leaf extracts of S. zeylanica to inhibit 
fungal pathogens of tea viz. Pestalotiopsis theae, 
Colletotrichum camelliae, Curvularia eragrostidis and 
Botryodiplodia theobromae. 
Table 6: Antifungal activity of leaf and fruit extracts 
of S. zeylanica 
Extract/Control 
Colony diameter of test fungi 
in cm (% inhibition) 
A. niger Bipolaris sp. 
Control 5.70±0.00 4.8±0.00 
Leaf extract 2.43±0.05 1.6±0.00 
Fruit extract 2.50±0.00 1.96±0.05 
  
 
Figure 3: Fungal growth in plates (1- Bipolaris sp.; 2- A. niger) 
 
Figure 4: Inhibition of test fungi (%) by extracts of S. zeylanica 
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DPPH radical scavenging activity of leaf and fruit 
extracts of S. zeylanica 
The potential leaf and fruit extract of S. zeylanica to 
scavenge free radicals was determined by DPPH assay 
and the result is shown in Figure 5. Both leaf and fruit 
extracts displayed concentration dependent scavenging 
of DPPH radicals with highest scavenging activity being 
shown by leaf extract (IC50 value 20.80µg/ml) when 
compared to fruit extract (IC50 value 35.85µg/ml). A 
scavenging activity of >50% was observed at extract 
concentration of 25 µg/ml and 50 µg/ml in case of leaf 
extract and fruit extract respectively. At the highest 
concentration (200µg/ml), both extracts displayed >90% 
scavenging of DPPH radicals. Hossain et al.
15
 revealed 
the potential of ethanol extract of the leaves of S. 
zeylanica to scavenge DPPH radicals with IC50 value of 
30.93µg/ml. Daffodil and Mohan
35
 showed marked 
scavenging of DPPH radicals by methanol extract of 
aerial parts of S. zeylanica with an IC50 value of 
25.77µg/ml. Uddin et al.
16
 revealed dose dependent 
scavenging of DPPH radicals by methanol and 
petroleum ether extracts of S. zeylanica with IC50 values 
29.14 and 72.40µg/ml respectively. The study of Murali 
et al.
13
 showed potent scavenging activity of methanolic 
extract (IC50 value7.6µg/ml) when compared to aqueous 
extract (IC50 values 125µg/ml) of roots and rhizomes.  
In our study, ascorbic acid (reference antioxidant) 
scavenged DPPH radicals more efficiently (IC50 value 
6.12µg/ml) than leaf and fruit extracts. Although leaf 
and fruit extracts exhibited lower scavenging potential, 
it is evident that the plant possesses proton donating 
potential and thereby can act as primary radical 
scavengers.
 
Figure 5: Scavenging of DPPH radicals (%) by extracts and ascorbic acid 
Ferric reducing activity of leaf and fruit extracts of 
S. zeylanica 
The reducing potential of leaf and fruit extract of S. 
zeylanica was determined by ferric reducing activity 
using ascorbic acid as reference standard. The 
absorbance of reaction mixtures was measured at 700nm 
and the absorbance found to increase with the increase 
in the concentration which indicates the reducing 
potential. The reducing potential of extracts and ascorbic 
acid was in the order: ascorbic acid > leaf extract > fruit 
extract (Figure 6). In an earlier study, 
Thirugnanasampandan et al.
36
 revealed reducing power 
of leaf and stem extracts of S. zeylanica. The study of 
Uddin et al.
16
 revealed marked reducing activity of 
methanolic extract of stem when compared to aqueous 
extract of stem. Daffodil and Mohan
35
 showed marked 
reducing potential of methanol extract of aerial parts of 
S. zeylanica. Although the reducing power of leaf and 
fruit extracts of S. zeylanica observed was lesser when 
compared to reference standard in this study, it is 
evident that the extracts possess reductive ability which 
could serve as electron donors, terminating the radical 
chain reactions. 
 
 
Figure 6: Ferric reducing activity of extracts and ascorbic acid 
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CONCLUSIONS 
In the present study, the leaf and fruit extracts of S. 
zeylanica were shown to exhibit antimicrobial and 
antioxidant activity. Overall, leaf extract displayed 
marked inhibitory activity against bacteria and fungi, 
scavenged DPPH radicals more efficiently and exhibited 
better ferric reducing activity when compared to fruit 
extract. The plant can be used to develop formulations 
effective against infectious agents and oxidative damage. 
Further studies on isolation, characterization and 
pharmacological potentials of bioactive principles from 
S. zeylanica are to be carried out.  
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